Load-Balancing Scatter Operations for Grid Computing by Genaud, Stéphane et al.
Load-Balancing Scatter Operations for Grid Computing
Ste´phane Genaud, Arnaud Giersch, Fre´de´ric Vivien
To cite this version:
Ste´phane Genaud, Arnaud Giersch, Fre´de´ric Vivien. Load-Balancing Scatter Operations for
Grid Computing. RR-4770, INRIA. 2003. <inria-00071816>
HAL Id: inria-00071816
https://hal.inria.fr/inria-00071816
Submitted on 23 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de





























ap por t  

de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Load-Balancing Scatter Operations
for Grid Computing

































Unit e´ de recherche INRIA Rhoˆne-Alpes
655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN (France)
T e´l e´phone : 04 76 61 52 00 - International : +33 4 76 61 52 00





 Ł   mrdVaYtuk`MaX3xgmrxVa"vuXMaYamrdugimrxVa[t#mrduk[`M¶	duukX3k>agb@gi¶dVX3WYX3x	g[bwTb@ki}X

































































































kXMadugac­fx T;XMw3gimrx giTVXkX3b@gXMv¨ª³mrki·fac­b@xVvªãXwMmrxVw3dVvuXx T;XMw3gimrx ~;¢
 
ﬀãﬀ +, .









=ukmrW giTVXMaX/vVb@gbf­9b[gmrWYmrkb@tuTh b@tutuwcb@gimrxqkXMwMmrxVagikidVw3gaÆgiTVX{X "}X3x	g]dVaixub@xqxu¥







































































































































































































































































































































































































































kigiTuW ZmrxuhYbraaiduWYXMalgiTb@g³giTVX¦½duxVw3gimrxVa	ﬁﬃﬂ  G#" $ &
N






ﬁﬃﬂ    
À


































































































































































































)! Ä R #  XãmrW?tudugX/b@x´mrtugiW[b@«vfaigikiudugimrx´m@¦
"
vVb@gb?m$"}X3k tukm;wMXMaamrka












































 ﬁ ﬂ  G  $
N













' Å Ä;Ã # Ä ' Å Ä





















































































































































































































































































 o  ,.-=/202]3H5@-87^9S-



































































































































































































































































































fãhqTh;t#mrgiTVXMaac­  ﬁﬃﬂ  G $ &
N




















































 ﬁﬃﬂ  G $ '
N






























































































































































































	 {¡ﬁ + +-
{# { ]+, -/ﬀﬀ ﬀF+ ¡$
¼ÌxqgiTuaaXMw3gimrx ª³X?aigidVvfhqb>aW?tuXYb@xVv´giTVXMmrkX3giwcb@³wcbraX¢STuawcbraX.aigidVvfh ª§lX3xb@uX
dVagm?vuXL¤VxVX/b.t7mrw3h"mrx¨giTVXmrkvuX3kx¨ª§TuwT¨giTVXtukm	wMXMaamrka§W/dVaigkXMwMX3 "}XgiTVX3kvVb@gbf¢










































giTVXsab@WYXsvVb@gX­fª³Xs7X3x>	h[aigidVvfh;xugiTuawcbraX]x T;XMw3gimrx"|V¢Z¢-=xb@h}­fx T;XMw3gimrx|V¢ |V­
ªãXvuX3ki "}XÆ¦½kmrW¾mrdukwcbraXagidVvfhbdb@kb@x	gXMXMv TVX3dukiaigiw¦½mrk§giTVX}X3xVX3kb@wcbraX¢


























































































L   F!1ﬂCpﬀﬃ%p%  
   Ä9Ä






























































































































































































































82ﬀﬃﬂﬀ ﬀ$#%ﬃ3%cﬃ!$.  ﬂC$
12%A 0$
 ﬀﬁ ﬀﬃﬂCﬀ ﬀCL  !1ﬂCpﬀ*%*%ﬂ/ﬂCﬀC*ﬀﬃDﬀ*%
R1"Cﬀﬃ./!i	 % ﬂﬀd#& 82ﬀ ﬀﬁBﬀ/%Aﬀ'C&  

1 3!ﬂ#*ﬀ*%p%Aﬂp% ﬀﬃR82ﬀﬃ3ﬂ p./!10 $$
>82ﬀF%. ﬀ ﬁﬀ







































































































































































































































































































































    ,.&# ﬀﬃ! &+,&(, ﬀ , ﬂ] *)/ & ﬂ# 2
?
a?ªãX Tb "}X aigb@gXMv
























# À	Ä  À       Ä  À ŁcŁ Ä  Ä 5Å À "  !7ﬂ Ä ) I Á 
  ﬀﬃ 3 &ﬃ04A$$ %  ﬁﬃﬂ  G#" $
"0N
1  ﬁﬃﬂ ! G#"%$
"0N
ﬂﬀ   ﬀCﬂc
"
















1 ﬀﬁ ﬀﬃ ﬀlﬀdﬂﬀF" 	  ﬂﬁW34 &Aﬂd ﬂ#$$ %A 0$


8 ﬀﬃ;82ﬀg%*. 3Bﬀ*%ﬃ ﬀ$#LﬀCA0$
 $3. ﬀ  % L L ﬀﬃD9ﬀC ﬀﬁ2ﬀﬃ;82ﬀ^!1ﬂCpﬀﬃ%p%ﬂp%ﬃﬁ82ﬀ ﬂCj!ﬂ#*ﬀ*%p%Aﬂ














p"ﬀCﬁﬀCc  82ﬀdﬂ# !1ﬂCpﬀ*%*%ﬂ ﬀ-38 82ﬀE%ﬃ.RBﬀ*%ﬃ1 ﬀ-
8'

82ﬀ  9%ﬃ !1ﬂ#Wpﬀ*%p%Aﬂﬀ4








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































vfxbrvVb@x Z jl¼¼¼	S f¢ÙS Z






































































    ﬀﬃ" $.

















































































































































































































































































































































































































































b@xVv giTVX/aib "}XMa "}X3xqgiTVX3k]wMmrW?tudugb@gimrx wcb@tb@ugiXMab@xVv¨giTVX/xVX3gëªãmrki·¨gmrt#mrmrhdVaxu




























































!!  ﬀCﬁ^ﬂ# 
 ﬀﬃF+-./!102$34ﬂ




















TVX3gX3kmr}X3xVXMmrdVa[w3dVaigX3k?m@¦]t7X3kamrxb@wMmrW?tudugX3kac¢©¼ëxh7dX  8:Z ]<ë­êtb@}XMaZ3|	~ "
Z Sf¢
: |<?£¢ fXcb@duWYmrxgc­ l¢ Xb@kigX3kc­ %¢ =VX3kikb@x	gX­
?
¢ «X3kb@xVv9­7b@xVv 	.¢^mr7X3kigc¢ fb@xVvfª§vfgiTf
wMX3xgikiwb@m;wcb@gimrxm@¦xVvuX3t#X3xVvuX3x	g§gbrai·faãmrx"TVX3gX3kmr}X3xVXMmrdVatub@go¦ÓmrkiWYac¢¼ëx   ﬁﬀﬃﬂﬃ1











b@m	wcb@gixuxVvuX3t7X3xVvuX3xggbrai·fa9mrxTVX3gX3kmr}X3xVXMmrdVa«¦½mrki·	kb@tuTVac¢r¼ëx8   ﬁﬀﬃﬂﬃ1$
1
 	.! 9%*304.  +-./!10ﬁﬀﬂR1  &Aﬂﬃ. $$a ﬀﬃ1pﬀ*% ﬃ   +  	 $ @­ﬀtb@}XMa?ZZ #"
ZZSf¢1Xã^ XÇj¡kXMaac­ﬀ£sw3gc¢ﬀf¢
: ]< ¢1f³Tb@kbrvfªb5n3­ﬃ%.¢ ZsTVmaX­9b@xVv´S¢ Z.¢ﬀ^mr7X3kigb@¬M¬M¢ %s ";aiuXm}brvqgiTVXMmrkih7°
?
xVX3ª










































































1 ﬁ	9./!2%*304. 	    ^ﬀﬂ&Aﬂﬃ.R1pﬀﬂF %$ﬂ* ﬃ02ﬁﬀCb+-.!0$34ﬃ   +
#
  r­









mrb@êXcb@kigiT¹WYXMaiTO¢?¼Ìx YﬂCpﬀﬀC4% #& 82ﬀ   ﬁﬀﬃﬂﬃ1$
1 +-&AﬀﬂCﬀﬃpﬀc ^ﬂ#Bﬀﬃ




 % ﬃ  ﬂ
ﬁ#
$1@­ "}mrduWYX§f­





8  ﬀﬁﬀﬃﬂCLﬀﬃ ﬀC04%h+-./!102$34 `ﬂ ﬁ% 2*! ﬃ  + 
#




¢LT;X3xb@kc­º¢*9dV¶dVX­;b@xVvYpG¢ 9 "	x	h}¢ T;X3¥¦RÌbrv@nodVaigixu/awTVXMvfduxu{m@¦
W[braigX3koª³mrki·}X3k.b@tutuwcb@gimrxVa{mrx¹vfaigikiudugXMvw3dVaigX3kac¢?¼Ìx Y04ﬂC ﬂ  
^ﬂ#Bﬀﬃ














1  ﬂC3 ﬀﬃFd%ﬃ$ﬂﬃ ﬃ0ﬁﬀﬀYﬂCpﬀﬃ%p%*34




 @­êtb@}XMa[}~~ ";@|V¢l¼çºlºlº XãmrW?tudugX3kcT;m;w3X3gëhj¡kXMaac­êpbMh
f¢

















:Ù]< 7{¢ %V¢ ÆW¨­1Z?¢ ë¼F¢ %}XMX­b@xVv%¢ Z.¢ OXMX¢ê£]tugiW[b@Om}brvvfaigikiudugimrx¦Ómrk§gikXMXÆxVX3gëªãmrki·
tukm	wMXMaamrkac¢

   "ﬂ#"%A$
 %^







































































Unit e´ de recherche INRIA Lorraine, Technopoˆle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS L `ES NANCY
Unit e´ de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
Unit e´ de recherche INRIA Rhoˆne-Alpes, 655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN
Unit e´ de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unit e´ de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
´Editeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
  	


  
ISSN 0249-6399
